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Definition of the antigenic composition of the human coronaviruses has been limited by the small number of isolations so far reported (14 in tissue culture, nine in organ culture) and the inability to adapt most of the organ culture strains to more practical laboratory systems. At least two immunotypes have so far been distinguished: one consisting of 229E and all of the other strains derived from primary isolation in cell culture, and the other of organ culture strains OC 38 and 43 (7) . The number of additional immunotypes represented by the remaining organ culture strains is as yet uncertain.
That human respiratory coronaviruses have the potential to be respiratory pathogens has been demonstrated in artificial challenge studies: common colds have developed in significant numbers of volunteers inoculated with coronavirus strains B814 and 229E (2, 8) . However, little is known about the extent and significance of infection with these viruses in naturally occurring acute respiratory illnesses. The relatively complex methodology of organ culture systems limits the applicability of this technique to etiologic studies, and, although the primary isolation of 229E-like strains can be accomplished in cell culture, this is usually quite difficult to do. Even so, the isolation of multiple 229E-like strains from adults with acute respiratory illness has previously been reported on two occasions (1, 9) , and a third is described below.
The application of serologic techniques to the question of prevalence and significance of human respiratory coronavirus infections has been circumscribed by incomplete knowledge of the serologic interrelations of the group and the restriction of laboratory methods suitable for such studies to tissue culture strain 229E and organ culture strain OC 38/43. Antibody prevalence surveys indicate human infection with these and/or related coronaviruses may be quite common (8, 10, 11) , and serologic studies have sug-gested an etiologic role for both 229E (9, 10) and OC 38/43 (9, 12) in acute respiratory illness that was not selected on the basis of severity. However, in a study of acute lower respiratory disease of infants and children that necessitated hospitalization, there was no complement fixing (CF) antibody evidence that infections with these viruses played a significant role (11) .
The following report of serologic and epidemiologic studies of 229E virus is based upon observations made in the course of a continuous surveillance of respiratory disease among medical students at the University of Chicago during a six-year period between 1961 and 1968. It includes observations on 1) CF and neutralizing antibody responses to 229E of eight previously reported (1) and four additional individuals from whom 229E virus was isolated, 2) the persistence of neutralizing and CF antibody in 12 other individuals in whom infection with this virus was diagnosed serologically, 3) the occurrence of neutralizing and/or CF antibody responses to 229E virus in the course of infection with other respiratory viruses, 4) the overall occurrence during the six years of respiratory disease surveillance of CF antibody rises to 229E, 5) the relationship between neutralizing and CF antibody rises to 229E in 189 of the students under surveillance during the 1966-1967 season, and 6) the relation between 229E virus infection and acute respiratory illness.
MATERIALS AND METHODS
The methods employed for surveillance of the medical students and isolation and identification of respiratory viruses have been reported in detail previously (13, 14) . They were briefly as follows:
Medical student surveillance. Medical students participated in the program on a voluntary basis. Only students in the first two years of school were included during 1961 through 1963. After that students in their third and fourth years, as well as a few who had gone on to internship and residency were included. Students reported to the laboratory at the first sign of an acute illness and secretions from the nose and throat were obtained on cotton swabs which were subsequently placed in collecting medium. The first of two "illness" blood specimens were obtained at the time of the original visit and the second two to five weeks later. At this time a brief form describing the symptoms and duration of illness was completed. Additional blood specimens and cultures were obtained from all participants at six-week intervals on a routine basis.
Virus isolation. Over the several years of the study there were minor variations in the media and cell cultures employed for virus isolation. Throughout the study all specimens were inoculated into cell cultures of rhesus monkey kidney (MK) and HEp-2. Human kidney (HK) cell cultures were also employed routinely in 1961-1962. After this time, human diploid fibroblasts (HDF), WI-38, or HEL-1 (a University of Chicago strain), were routinely employed and HK was only used periodically.
Cell cultures inoculated with specimens, and an appropriate number of controls, were incubated at 36 C (MK, HEp-2) or 33 C (HK, HDF), stationary (MK, HEp-2), or rolling (HK, HDF) and observed at regular inten'als over a 20-day period for the development of cytopathic changes (CPE); MK cultures were also tested for hemadsorption.
Virus isolates were identified by neutralization of infectivity or hemadsorption inhibition employing appropriate antisera.
CF test. Bottles containing confluent HDF monolayers were drained of medium and inoculated with enough 229E virus to provide about one plaque forming unit per cell. After a one hour absorption at 33 C, enough maintenance medium (Eagle's Minimal Essential Medium with 1 per cent fetal calf serum) was added to cover the monolayer and the bottles incubated until the first appearance of CPE could be detected (about 36 to 48 hours later). The bottles were then frozen and thawed three times and the debris removed by centrifugation. The supernate was divided into small aliquots and refrozen for use as CF antigen.
The CF test was performed in microtiter plates essentially using the method of Sever (15) . Antigen was titrated by the checkerboard method, employing acute and convalescent sera of a student from whom the virus was isolated in 1961. Two units of antigen were employed in the test, along with two exact units of complement which had been titrated in the presence of antigen. After overnight fixation at 4 C, the hemolytic system was added and the plates incubated at 37 C for 30 minutes. Readings were made after the cells had settled in the refrigerator for three to four hours. Titers represent the highest dilution showing 3+ to 4+ fixation.
Neutralization tests. Twofold dilutions of heat inactivated serum (56 C for 30 minutes) were made in beef heart infusion broth and mixed with an equal volume of virus diluted to give 5-50 TCID 60 of virus per 0.2 ml of virus-serum mixture. After incubation at room temperature for two hours, three tubes of HDF were inoculated with 0.2 ml of each virus-serum mixture. Appropriate virus controls and titrations were included in each test to provide a concurrent determination of the actual TCID50 of virus used in the test. Final readings were made after three to five days of incubation on roller drums at 33 C, when virus control tubes showed 3+ to 4+ CPE. Tubes showing any degree of CPE were considered positive and endpoint titers represent the highest dilution of serum neutralizing the virus dose (indicated in parentheses in table 1) in at least two of the three inoculated cell cultures.
SEROLOGIC OBSERVATIONS ON

STUDENTS FROM WHOM 229E WAS ISOLATED
Twelve 229E infections were identified by virus isolation in the six-year surveillance period and the serum neutralizing and CF antibody responses to 229E that occurred following these infections are presented in table 1.
Neutralizing antibody was present in the pre-infection sera of eight of 12 students at titers of 1:2 to 1:16. Of the four students "without" pre-infection antibody, three had titers < 1:8 and one was < 1:4. Post-infection, eight of the 12 developed fourfold rises in titer, with 1:64 the peak titer observed. CF antibody was absent (<1:4) from all pre-infection sera. Post-infection sera showed fourfold or better rises in seven of the 12 and an additional student had a twofold titer rise.
Thus, in this small experience, two thirds of individuals with virus-shedding infections developed significant rises in either CF or neutralizing serum antibody titer. The majority of the negative serologic responses of infection were contributed by three students who failed to develop either neutralizing or CF antibody titer rises and were alike in the additional respect that all were "without" pre-infection neutralizing antibody. It was not possible to reconfirm these isolations because material was not available for reisolation attempts, but it was determined that the strains of virus isolated from these students were antigenically similar to the prototype to the extent that they and the prototype strain were neutralized with equal efficiency by 229E hyperimmune guinea pig serum. It was also determined that these students failed to develop a neutralizing antibody response to their own as well as the prototype strain of 229E.
PERSISTENCE OF CF AND NEUTRALIZING ANTIBODY
In 12 other medical students, 229E infection was identified by CF and neutralizing antibody seroconversion early in the course of their participation in this surveillance study. Serial serum specimens were available from them that extended over a two-to four-year period. The persistence of anti- body observed in these students is summarized in table 2. Considering neutralizing antibody first, three of the 12 "lacked" antibody to 229E virus in the pre-rise serum while the remainder had titers ranging from 1:4 to 1:16. Peak titers ranged from 1:16 to ^=1:128 and 22 to 28 months later titers were still significantly higher than pre-rise levels in seven of the 12 students. In contrast, CF antibody titers were < 1:4 in the initial sera of all 12 students, rose to peak values of 1:4 to >1:16 and in all cases returned to < 1:4 within one to nine months following peak values. The persistence of neutralizing and evanescence of CF antibody to 229E implied by the common occurrence of neutralizing but not CF antibody in pre-infection sera of students, is demonstrated in these data. Also, the presence of neutralizing antibody in the preinfection sera of nine of these 12 students with seroconversion to 229E, as well as eight of the 12 from whom virus was iso- Information concerning the specificity of the serologic responses to 229E virus was sought by examining pre-and post-infection sera of students with virus shedding respiratory infections caused by other viruses. CF and neutralizing antibody responses to 229E virus were determined following infection with rhinovirus (82 students), herpesvirus (12 students), respiratory syncytial (RS) virus (16 students), influenza virus (A2-two students, B-10 students), parainfluenza virus (type 1-four students, type 2-five students, type 3-six students), and adenovims type 1 (one student) . Four increases of 229E CF antibody titer were observed: two followed rhinovirus infections and one each infection with herpesviras and adenovirus. With two of the CF rises (herpesvirus-one, rhinovirus -one), there were concomitant increases in the titer of neutralizing antibody to 229E. All rises took place during time periods of known 229E prevalence. Since these CF titer rises were few in number, accompanied in two of the four instances by rises in neutralizing antibody titer, and occurred during times when concomitant infection with 229E was possible, these data are interpreted as showing little, if any, evidence of heterologous responses to 229E in the course of infection with the indicated respiratory viruses.
CF ANTIBODY SEKOLOGIC SUHVEY-• AT. T, SURVEILLANCE YEARS
Because the cytopathic changes of 229E in human diploid cell cultures are difficult to detect, it seemed probable that a serologic test would better estimate the true incidence of infection in the medical student group. For this, CF tests were performed on all sera collected between November 1961 and May 1968, including both "routine" specimens collected at six-week intervals and acute and convalescent "illness" specimens. In doing the CF tests, it was found that almost all sera were completely nega- Neutralization tests performed only on students with CF rises.
tive for complement fixation at the initial 1:4 dilution. When, in a series of specimens from one student, a positive reaction was found at but not beyond this 1:4 dilution, the immediately following sera also showed complement fixation that was at the same level or progressively declined through 2+ or 1+ and then became, and remained, completely negative. It was decided, therefore, that CF titer changes from <1:4 tô 1:4 that could be confirmed on repeat testing were serologically significant.
CF antibody titer rises and 229E isolations found in the entire group of students together with neutralizing antibody titer rises of students with CF seroconversions are presented in table 3. In the overall experience, which encompassed 937 "student years" of observation, 133 students with CF antibody titer rises were identified. One or more students developed rises in each of the six seasons and the frequency of rises in any one season appeared to fall into one of two patterns, "high" or "low". Thus, there were three "high" seasons with 15 High and low frequency seasons also differed in respect to the portion of the observed CF rises that were "2x" (<1:4 to 1:4) and "^4x" (<1:4 to $sl:8). In high frequency seasons, both 2x and ^4x rises occurred, with the latter comprising 76, 48 and 74 per cent of CF rises in the 1961-1962, 1963-1964 and 1966-1967 seasons, respectively, and 64 per cent (85/133) of all CF rises observed. In low frequency seasons, only 2x rises were seen and in this respect low frequency seasons differed significantly from high frequency seasons (p < .001).
NEUTRALIZING ANTIBODY EISES TO 229E
Although CF cross-reactions between 229E and other viruses have not been described, the specificity of this test is uncertain. Therefore, neutralization tests were also done on the sera of students with CF rises. Of the 133 students with CF rises, 66 (50 per cent) had concomitant neutralizing antibody rises. The portion of students with neutralizing antibody rises showed a direct relation to the extent of CF antibody rise (table 4), being 35 per cent of 48 students with 2x CF rises, 45 per cent for 53 students with 4x rises and 78 per cent of 32 students with ^8x rises. Among students with 2x CF rises, concomitant neutralizing antibody rises occurred less often in low than in high frequency years (3/12 vs 14/36) but this difference did not appear to be significant (p = .5). One or more neutralizing antibody titer rises occurred in all except one season, 1962-1963.
COMPAEISON OF CF AND NEUTRAL-
IZING ANTIBODY SEEOCONVBBSION
KATES AND PREVALENCE m 1966-1967 To further compare the CF and neutralization tests, neutralizing antibody titers were determined in the November, January and May sera of all but two of the students under surveillance in the 1966-1967 season (table 5). Of the 189 students with sera surveyed by both tests, significant rises in neutralizing antibody titer occurred in 33 (17 per cent) while 66 (35 per cent) developed CF rises. Four students showed seroconversion by neutralization test only and 37 by CF test only. Thus, CF seroconversion to 229E occurred twice as often as neutralizing antibody seroconversion and the CF test alone identified 66 (94 per cent) of the 70 students with seroconversion to 229E that were found when both tests were used. In the November sera of these students, CF antibody titers were uniformly <1:4, while 169 (89 per cent) of the 189 students had neutralizing antibody at titers The serologic findings in the students from whom 229E virus was isolated indicated that the immune state characterized by serum neutralizing antibody to this virus did not preclude natural reinfection. Other serologic evidence supported this. In the 1966-1967 season, pre-infection neutralizing antibody titers ^1:4 were found in 62 (94 per cent) of 66 students with CF seroconversion and in 28 (85 per cent) of 33 students with neutralizing antibody seroconversion; in the other five seasons of surveillance, of 67 students with CF seroconversion, 46 (69 per cent) had pre-rise neutralizing antibody titers 5=1:8.
To determine how reinfection was related to the level of neutralizing antibody, neutralizing and CF antibody seroconversion rates were determined for the 189 students of the 1966-1967 season according to the level of neutralizing antibody found in their November 1966 serum specimen (table 6) . A distinctly different relationship was found between the preinfection neutralizing antibody level and the frequency of seroconversion as determined by the two tests. The frequency of neutralizing antibody seroconversion was inversely related to the level of neutralizing antibody in the November serum (p = 0.05), while CF seroconversion occurred with similar frequency irrespective of neutralizing antibody in the November serum.
Strictly comparable data were not available for other years of the study when neutralization tests were only done on sera of students with CF titer rises. However, among those students with CF seroconversion, a significant (p < .01) inverse relation between initial neutralizing antibody titer and frequency of significant rise of neutralizing antibody was again seen (table 7) .
CLINICAL MANIFESTATIONS OF 229E VIRUS INFECTION
Since students were sampled by culture and serology during periods of good health as well as periods of illness, a controlled estimate could be made of the relation of 229E infection to acute respiratory illness. Briefly, infection, whether determined by virus isolation or CF antibody seroconversion, showed a significant relationship to acute respiratory illness.
Of 12 virus isolations made in the 1961-1962 and 1966-1967 seasons, 11 were from 521 cultures taken during respiratory illness while one came from 1,927 cultures taken during times of good health (p < .001).
The multiple serum specimens from the 133 students with CF seroconversions spanned a total of 909 time periods of known health status that could be divided, according to the presence or absence of acute respiratory illness, into "illness periods" and "wellness periods." CF seroconversion to 229E occurred with a significantly greater frequency during "illness periods" than during "wellness periods" (75 seroconversions/245 "illness periods" vs 58/664 "wellness periods" (p < .001)). As cited above, CF seroconversion rates to 229E were not related to presence or absence of homologous neutralizing antibody in sera obtained prior to the time of the CF antibody titer rise. It was also found that the level of neutralizing antibody did not clearly influence the likelihood that illness would accompany CF seroconversion. There was illness during the period of CF seroconversion in 67 per cent of 49 students with initial neutralizing antibody titers < 1:8 as compared to 50 per cent of 84 students with initial neutralizing antibody titers ^1:8 (p > .05 < .10). Also, CF seroconversions were illness associated with equal frequency among students with and without concomitant neutralizing antibody titer rises: 60 per cent vs 52 per cent (p > .3 < .5).
The clinical characteristics of these respiratory illnesses were not distinctive. Symptoms reported by students during illnesses 
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(2)t associated with CF antibody titer rises to this virus were those of undifferentiated acute respiratory infections and did not differ significantly from those reported by these and other students during respiratory infections caused by rhino, RS or parainfluenza viruses.
SEASONAL PATTERN OF 229E INFECTIONS
The seasonal pattern of 229E infections, as evidenced by virus isolation and CF antibody titer rises, is presented in table 8. In each of the six seasons of surveillance, virus isolations and CF seroconversions occurred almost exclusively in the winter and spring months, the exception being 1966-1967 when CF rises were seen in October, November and June. If allowance is made for the time interval by which positive serum specimens post dated the time of infection (two weeks with "illness" specimens and longer with "routine" specimens) most infections occurred during the months of December through April.
DISCUSSION
Certain conclusions seem clear from the observations based on virus isolation and neutralizing antibody seroconversion. Infection with 229E virus was far from uncommon and significantly related to acute respiratory illness. Infection occurred in a winter-spring seasonal pattern similar to that reported previously (9, 11) while the pattern of prevalence over successive years suggested this agent might circulate annually in urban populations with seasons of accentuated prevalence at two-to three-year intervals. Infection was associated with acute respiratory illness clinically indistinguishable from that caused by other common respiratory viruses, and serologically followed by persistently elevated neutralizing and transiently elevated CF antibody titers. Reinfection with 229E appeared to be commonplace and pre-infection neutralizing antibody did not diminish (or increase) the frequency of illness with infection.
Other interpretations of the data must remain tentative to the extent that the specificity of the CF test is not yet clearly defined. Present information concerning this may be summarized as follows. A serologic relation of 229E to viruses of other common groups has not been found in previous or the present studies (1, 7) . However, within the coronavirus group, neither the number of human respiratory immunotypes nor the extent of their serologic cross-reactivity are fully known. An antigenic relationship has been demonstrated by CF and HI tests between certain members such as OC 38/43 and MHV, and other less well defined CF cross-reactions may exist within the group (7, 17) . However, a common group antigen such as is found in the adeno and influenza viruses has not been demonstrated. In the case of 229E, studies with hyperimmune an-imal sera have revealed no clear evidence of CF cross-reactions between this virus and MHV, IBV and OC 38/43 (7, 17) . Furthermore, sera of human subjects with presumed or known infections with other respiratory coronaviruses have only occasionally shown heterotypic responses to 229E (7, 11, 17) . However, even though these studies have not demonstrated extensive CF crossrelations between 229E and presently recognized coronaviruses, the observations are relatively few in number, do reveal some degree of cross-reactivity and do not preclude the possibility that this may exist to an even greater extent with other as yet unrecognized coronaviruses.
Seroconversion to 229E was found more commonly by the CF than the neutralizing antibody test. This was clearly seen in 1966-1967 when both tests were used to follow all students: CF seroconversion occurred in virtually all students with neutralizing seroconversion (29 of 33); and an additional 37 students showed seroconversion by CF test only. In other years of the study when neutralizing antibody tests were only done on students with CF seroconversion, only half of these showed significant rises of neutralizing antibody titer. If it is assumed that in these other years, as in 1966-1967, CF seroconversion identified most of the students with neutralizing antibody titer rises, it was the overall experience that seroconversion to 229E occurred twice as often by the CF as by the neutralizing antibody test.
This difference in CF and neutralizing antibody seroconversion rates could not be entirely accounted for by the decision that 2x CF rises were significant. Although students with 2x CF titer rises showed concomitant neutralizing antibody seroconversion less frequently than those with >4x CF titer rises, 2x reactors appeared to relate to 5?4X reactors as the lower end of a continuum in which the frequency of neutralizing antibody seroconversion was directly related to the extent of CF antibody titer rise. This was true in each of the high prevalence seasons, and in the overall experience the portion of CF reactors with concomitant neutralizing antibody rises was 35, 45 and 78 per cent of students with 2x, 4X and ^8X CF rises, respectively. It should also be noted that 2X and ^4x rises were similar in respect to seasonal distribution and the relation of seroconversion to illness.
Thus, either (or both) lesser specificity or greater sensitivity of the CF test also contributed to the difference in CF and neutralizing antibody seroconversion rates. The observations made in these studies do not provide the basis for a clear choice between these alternatives. Infection with other virus (es) cross-reacting with 229E by CF at low titer could be postulated as the origin of the small number of exclusively 2x CF rises that were seen in low frequency seasons, but this would not account for the observation that three of 12 students with CF rises under these circumstances had concomitant neutralizing antibody titer rises to 229E. A similar explanation could be proposed for the finding that pre-existing neutralizing antibody was associated with a diminished frequency of seroconversion by the neutralization test but did not influence the frequency of seroconversion by the CF test. However, if the CF seroconversions in students with high levels of 229E neutralizing antibody in their pre-infection serum were due to infection with one or more other viruses having CF cross-reactivity with 229E, it must be further assumed that something acted to restrict infection rates with the same agents in students with low levels of 229E neutralizing antibody. Otherwise, it might be expected that the latter group of students, subject to infection with 229E as well as the hypothesized cross-reacting agents, would have shown higher CF seroconversion rates than the students subject to infection only by the cross-reacting viruses. The CF seroconversion rates observed were, if anything, lower in students with low levels of pre-infection neutralizing antibody. That different agents would show such nicely reciprocal infection rates seems somewhat improbable.
It is, however, also possible that the CF test is almost or indeed as specific as the neutralizing antibody test and, where serum specimens are closely spaced, considerably more sensitive. Immunologic factors related to the transient elevation of CF antibody and persistent elevation of neutralizing antibody following infection could play a role in this. The adverse effect of high levels of pre-infection antibody on the serodiagnosis of streptococcal and poliovirus infection has previously been commented upon (18) (19) (20) . In the case of 229E, long persisting neutralizing antibody may diminish the likelihood that the antigenic stimulus of reinfection will evoke a measureable rise in titer of this antibody while this would not be the case with the CF antibody response. Indeed, if it is assumed that at least a portion of the antibody reacting in the CF test is produced by a segment of the immune system that can develop persisting sensitization, past infection would actually serve to enhance the frequency of measureable CF response to reinfection. • There is not yet sufficient information about the human respiratory coronavimses to determine the extent to which sensitivity, specificity or both factors account for the observed differences in neutralizing and CF antibody seroconversion rates. Even so certain conclusions can be drawn from the results of the CF survey about the overall role of these viruses in acute respiratory illnesses of humans. Whether in response to infection with only 229E or infection with one or more other serotypes of coronaviruses, CF antibody titer rises to 229E occurred in all six seasons of these studies and were significantly related to acute respiratory illnesses.
If the twofold greater CF than neutralizing antibody seroconversion rate is to be attributable to lesser specificity of the CF test, then among the human respiratory coronaviruses yet to be discovered there must be one or more that circulate widely and share CF antigens with 229E. However, if the difference in seroconversion rates is to be attributed to the factor of sensitivity, several other interesting considerations follow. First, in respect to reinfection, the nearly uniform rate of CF antibody seroconversion to 229E observed among individuals with high as well as low levels of pre-infection neutralizing antibody describes a dissociation between naturally acquired serum antibody and resistance to reinfection (under conditions of natural challenge) that is unusual. Although it has been shown that naturally acquired local respiratory tract antibody is a better predictor than serum antibody, of resistance to reinfection with parainfluenza (21, 22) and RS (23) viruses, a correlation has nevertheless been demonstrable between naturally acquired serum antibody and resistance to reinfection with influenza (24), parainfluenza (21, 22, 25) and rhinoviruses (26) . While the apparent dissociation of prechallenge neutralizing antibody and reinfection with 229E as measured by CF antibody seroconversion may simply be an extreme example of the fact that circulating antibody is only an indirect indicator of surface immunity, it could also be interpreted as suggesting that resistance to reinfection is particularly evanescent in the case of the human respiratory coronavirus. That many of the 229E infections were indeed reinfections was clear from both the virus isolation and the neutralizing antibody seroconversion data. Similar findings in respect to OC 43 have been described by Kaye et al. (12) who found that almost 50 per cent of children aged 10-14 years who developed HI seroconversions to OC 43 had pre-existing antibody titers of 1:10 or greater. It might also be emphasized here that not only seroconversion rates but also the frequency with which such seroconversions were illness associated were unaffected by the presence of pre-infection antibody in both the present studies of 229E and those of OC 43 (12) .
An unusual aspect of the seroepidemiology of 229E, referred to above (11) , might also be explained on the basis of transience of CF antibody and the enhancement of this antibody response after reinfection. This is the failure to find CF antibody in the acute or convalescent serum specimens of either children hospitalized with lower respiratory tract illness, or those hospitalized for nonrespiratory tract disease, although such antibody was found in sera collected from adults with acute respiratory illness from the same general (but different specific) locale and time period. This could reflect the fact that 229E infections of young children are unusual, or at least seldom of severity that requires hospitalization. However, the experience with other viruses that cause acute respiratory disease in the general population such as influenza, parainfluenza, rhino and RS viruses is that they circulate among children as well as or to a greater extent than among adults (27, 28) . Suggesting that this may indeed also be true of 229E virus is the finding by Bradburne (8) of neutralizing antibody to this virus in the sera of eight of 32 children aged 0-5 years and serologic studies in this laboratory indicating a similar prevalence of 229E in the pre-school age group (29) . Therefore, lessened serologic responsiveness rather than lower infection rates in this age group must be entertained as a possible explanation of the paucity of CF antibody to 229E observed in the sera of infants and young children.
Finally, this possible enhancement of CF and diminution of neutralizing antibody responsiveness with reinfection could have an important bearing on the procedure of choice for serologic diagnosis of 229E infection in subjects of different ages. Thus, the neutralization test would be the procedure of choice for infants and young children, and the CF test the most sensitive proce-dure (provided serum specimens are closely spaced) for older children and adults.
